Neutrophil polymorphs and monocytes. As stated
earlier, these cells migrate from the venules into the
tissues in acute inflammation, and become more
actively mottle and phagocytio, During this activity,
and also when these migrated cells are injured by
bacterial toxins, etc., they release various lysosomal
enzymes and other proteins, many of which particip-
ate in the activation of the plasma cascade systems
(p. 55) or break down various plasma proteins into
fragments which increase venular permeability. In
addition, polymorphs secrete a factor which stimul-
ates the release of histamine, etc, from mast cells and
other factors which act directly on venules, increas-
ing their permeability,

Conclusions, TVitf early (immediate transient)
phase of increased venular permeability observed
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in mild inflammation is due partly to histamine
release. There are many potential mediators of
the later phase of increased venular permeability,
but none has been implicated with certainty. It
seems reasonable to conclude that the important
process of exudation has been safeguarded by the
development, during evolutionary selection, of
multiple mediators of increased venular per-
meability, no single one of which is indispensible.
Preoccupation with endogenous mediators
should not be allowed to obscure the evidence
provided by Hurley and others that, in some
experimentally-induced inflammatory reactions,
prolonged increase in permeability affects capil-
laries and venules and is due to direct endothelial
injury (/?. 53).

Emigration of leukocytes

The escape of cells from the blood vessels is a
prominent feature of inflammation. Escape of
erythrocytes is purely passive: they are forced
out of capillaries and venules, through gaps
between endothelial cells, by the hydrostatic
pressure of the blood. Their escape in, very
large numbers is an indication of severe endo-
thelial injury. By contrast, escape of neutrophil
polymorphs and monocytes is an active process
of great importance, and of particular signifi-
cance in the defence against bacteria. It is inde-
pendent of the endothelial gaps responsible for
increased vascular permeability and involves
two stages: firstly, the leukocyte becomes arr-
ested on the surface of the vascular endothe-
lium, and secondly it passes through the vessel
wall

In acute inflammatory lesions, neutrophil
polymorphs migrate earlier and in much greater
numbers than monocytes.

Margination of polymorphs

Arrest of neutrophil polymorphs on the vascu-
lar endothelium is often conspicuous in acute
inflammation and is known as pavementing or
margination of leukocytes. It is seen solely in
venules and occurs with the slowing of the
blood flow in the dilated vessels. In the earlier
stage of rapid flow, blood in the arterioles and
venules shows axial streaming, the cells being

mainly in the central or axial columns of blood,
separated from the vessel wall by a clear layer
of plasma containing only occasional cells. This
streaming is dependent on the rapid flow of
blood and later, as the rate of flow decreases,
axial streaming disappears. In particular, the
leukocytes in the venules pass into the peri-
pheral stream, where they can make contact
with the endothelium. Neutrophil leukocytes
making such contact tend to become arrested
momentarily and then become detached and
move on, or roll slowly along the endothelial
surface. Eventually more and more of them
become arrested for longer periods on the
endothelium and they may form an almost con-
tinuous layer or may even become heaped up
on one another (Fig. 3.15). The nature of adhe-
sion between the leukocytic and endothelial cell
surfaces is unknown: changes in the cell sur-
faces have not been detected by electron micro-
scopy.

In recent studies, vascular endothelial injury
in small vessels has been caused by a fine laser
beam (5-15 /on diameter) during perfusion with
saline coloured with a dye, and adhesion of
leukocytes to the injured endothelium has been
observed following restoration of blood flow.
Since blood cells and plasma were excluded
from the vessel during injury, pavementing can
clearly result from endothelial injury alone, and
$oes not require injury to the leukocytes.